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[ft^2] mi ic£^Ti&sgii#i##2 i~i 4 i z&i&mmwz 

icjffl^&^ 3»««rtC#AfiU ^1fi^#fttc^TBl$&^<Z>y^;Wb£*T 

[»#^7] ternary hs/y— 6 aa*©ffift#i*K£tt 
- Kt«ie?s, ^A-rs^ic^vxT^^^^^^^-tcM^*, as 

[0 0 0 1] 
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'J>K9 (Gentiana triflora var. jap 

o n i c a) mm<D^mmTt/jim$z&&m*n- k-t* c DNARxtzamm 
fcs-rs^©-^^ 

[0 0 0 2] 
[0 0 0 3] 

ttS/7=.s», "r^y^-Vy. 

(Forkmann, Plant Breeding 106:1, 1991) 

o 

[0 0 0 4] 

TS/MbS*lfcT>NJ/r>»4, ^7!J7 (Sene c i o cruent 
us) fi5(5©i/^5'J> (Goto et a 1 . , Tetrahedron 
2 5:6 0 2 1, 1 9 8 4),Wf (Commeliaa communi 
s) fi3fc©7tf-A-> (Goto and Kondo, A n g e w. Chem 
. Int. Ed. Engl. 30:17, 1991) RtfitV^Vy (Ge 
ntiana Makinoi) ^(D^fy^^^^y^ > ( Y o s h i d a 
et a 1 , . Tetrahedron 48:4313,1992) 

2 ffilE#^ 08-3032481 
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S ®%Lfr 2 tlX^Z (*>f7^t : Ko n d o e 

t a 1 . , Tetrahedron 26:5879,1985; */ V, rt 
y V— :Goto e t a 1 . , Tetrahedron 27:2413, 

1 9 8 7; i/*?Z7 Wy+y^rV n.W : Idaka et al. ,-Tetrah 
edron 2 8:1 9 0 1, 1 9 8 7; tV/^ff: Shoyama et 

a 1 . , Phytochemistry 29:2999, 1 9 9 0 ;7*^ 
V<V. ^P^3^, D^'JT, ^ — 9 7*;*— , ^3»?V;*:Goto and 
Kondo, Angew. Chem. Int. Ed. Engl. 30:17, 1 
991 ;i>i?>:Glabgen et al. , Phytochemist 
ry 31:1593, 1992; T^U* :Lu et a 1 . , P y t o c 
hemistry 32; 6 5 9, 1992; 3r^>y5r, *F>J 

if, tzTn^ey 1 ^, ^^Hf: Saito and Harborne, Ph 
ytochemistry 31:3009, 1992; : S t r 

ack et al., Phytochemistry 31:989,199 

2 ; ijyj^ — a.^ :Brandt et a 1. , 33:209, 1993). 
[0 0 0 5] 

, Dti^u—A/gaz Steffi ffitfcT is z.tib(Dy*s)vm&& 

t (Pharbitis nil) (D7> h 2/T >&fiSR&J§V*;kmfctC * »J1 
3g£ tlfc. (Dangle et al. Phytochemistry 34: 

1119, 1993) o 

[0 0 0 6] 

$^(C, i/*7'J7 (Senecio cruentus) fl$fc<DS/*^U> 

3 HilE#¥ 08-3032481 
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£g££*lT^£ (Goto et a 1. Tetrahedron 25:60 
2 1, 1 9 84). Jfc, U >Ktf (Ge n t i an aMa k i no i) fCft^ 

£fc##5S*lTV>* (Yoshida et al. Tetrahedron 

48:4313, 1 9 9 2) „ 
[0 0 0 7] 

l # l fc # e>, ^ n e> © #f tt«aft5*ttfflBf ft* e> 3R<z>flt&5*tt9F& tc 

^*«#**K:oV^rtt/^y (Matern et a 1. , A r 

ch. Biochem. Biophys. 2 08:233, 1981 ; Mate 
m et al., Arch. Biochem. Biophys. 226:2 
06, 1983;Matern et al., Eur. J. Biochem. 
1 3 3:4 3 9, 1 9 8 3) ^Cicer a r i e n t i u m©H£ (K o s 
ter et al., Arch. Biochem. Biophys. 234: 

5 1 3, 1 9 8 4) LT#<©#e#a&a*iTV*5. 

[0 0 0 8] 

^mm? *s )\,mm&Rm\t 19 so ^ctr^nsoiit^^s 

ilene(Kamsteeg et al., Biochem. Physio 
1. Pflanzen 175:403, 1980) T*J»T3bSS*1, Matt 

h i o i a <D^mimmw#iz&mm(D^MTi/)\,mm&Bmft&tffi^m 

SflTH* (T e u s c h et al.,Phytochemistry 2 
6:9 9 1, 1 9 8 6) . 
[0 0 0 9] 

4 ffifE4#¥ 08-3032481 
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[0 0 10] 
[0 0 11] 

z. n <D&ffi & mmit s -e & a> ic &3mf£ r j& & o £ £ s ^ 

Ht&JE^jWCU ^©^Srn- Kfe c DN A 5*&H#&£o SIC, 
[0 0 12] 

[sea sr»st-r * fe * <*>#&] 

[0 0 13] 

7 S/ ;i/£HE^»* 5: n - K "T S 3t tt#9 ^. «^ © «k -5 K: L T # S i 3^ 

5 08-3032481 
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[0014] 

— 1^1^ U > K?<JD?£#J: *J P o 1 y A+RNA&ftlffiU 1%mz&V. 
2*icDNA^U I{:cDNA7>f^7'J-l:MtS. iu$£©2;fcm 
cDNAS^lCU M©^DNAi:c D N A fc-^ffc-T SgUC^JS L 

DM Afft $r3l#-r-5c #ClC 3©DN A»r^-?:-/n-ytCbT, tffi£©cDN 

>**&IHJKS*lS:/9*S KDN A£#I6U DNA*iKJSfcftJlt5. 

n->##»5 c DNA*n->-e&sz:£&S8fg-t£o 

[0 0 15] 

jRtStt&affjfe-f siticj: y, » e>*i 7 s//i/S«kW*&=i-- KbT 

& »31 S -fr -5 Zl IC £ y T»*g»©7 5/ A/ils9iXS B & » £ 

[0 0 16] 

u y Ktf*3fe©7S//i/3S*R#»tR©c dn A&^n-^i: LTJi^twi, fffi©ffi 

^<35^{S© 7 S'/baHEWlfc© c D N AXtt^MDN A^D->5:#Srt^ 

6 ffil£#¥ 08-3032481 
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[0 0 17] 
[0 0 18] 

0tc£v\T, r^;i/^tf>&##£ lt p-f-7o>f;i/-CoAXtt*7it>f^ 
-c o a^0C o Ax^f;i/$:#(f t* 5 , P -*vn>f;K 7ai;i/D>f 
■rtfj ji- l -0-?*;i/zi-;*£;v>o£:/W Ka^f S/S/:/-*-^/!/- l -O-f 
frzi-mb^mmTisKgO&i^-ftil LT<7>m%tf~ZSifeT°2bZ><D-e (Glass 
gen and Seitz, Planta 186:582, 1992),* 

[0 0 19] 

^I'JSambrook ^> <Z>M olecular Cloning (Cold 
Spring Harbor Laboratory Press, 1989) 

(i) gn&mm 

^jvy j — Vy 3, 5 -v?A/n*/ K£ £Z$yT — Py3. 5-s?^aj/K 
liA-^-J- (Verbena hybrida) aST**>5 # tf T >/M 
VvV (-9->hU - (**) ^-fe>^-tCTWS$ttTV\fe%©) <D&#-frt>?: 

>^-f*l/9 htf>7E# (3 4 8 g) fc%fc*^S>^>f if L 

, 50% (v/v) 7tf-h'J^ 0. 2%h'j7;i/tDSI (TFA) M 
1. 5L^LT3HTOLfc 0 

7 ffitE^f^ 08-3032481 
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[0 0 2 0] 

mm±iz^r^ V0± (# l 0 0) £&£!§«>TiK5l5i&U n-*y-x/taK 
P-*-T*^¥#*&Cii*§UT, HP-2 0fC7^7>fbfe„ 8 0 0 m 1 0>sS© 
*"eSfe^> 5 0%T"fe h— h 0. 1 %T F A 8 0 0mlT*fiiIM 

^ffiLfec x/taKU- JIMibt, ffl&Ut (7. 3g) 

o 

[0 0 2 1] 

# try ><D£&mi*T)i7 w -y^&tf $/7-^>cd 3 , 5 - vr±^jv^fji 

o 

[0 0 2 2] 

-#T% l N«t h u OA 5 o m l ^e.^«i:i#li&S^t, MTf 

u mmmi o%\zt£z>&r>\z**j-)\,*i&x_x2mi-? 

oSep Pac C18^5^ (^^-^-X 7Vi/i->>a>|t) \Zf^ 
7>fU IM5mlt«bfct, 30%7th-h'J;K 0. 6%TFA2 

[0 0 2 3] 

„ DEVELOSIL ODS- 1 0/2 0 (50X300mm; ^ft-ffc^ 
) ) 12 0^T'TFA^0. l%^e>0. 3%, y-fehnhU 

;P**1 0%^^3 0%©Bt:^^ffi{Cj:oT^m$-ti:fco ##3 2mltf>8!^ 
T*0. 5##lC#IfcU #H#©fe*H#©»JR;*''C* h;i/^MLT, 
>f-y>3, 5-S>40b:3S/Ka3J:tf$/7-S?>3, 5 KSr^-glL 
T**l-eft«:»KK &M&!ftegL£: (t^1/7^^>3, 5-j;^3 5/K 7 5 
mg, */7 — S?>3, 5-S?$Obn*/F 50mg).#4&l. 5mg/ml 
(C&^^ICO. 5%TFAIMIT, gMt5^T-8 0tlC^lfe. 

8 aitE4#¥ 08-3032481 
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[0 0 2 4] 

*Tofc. S^tC, ifciDc (Stockigt and Zenk, Z. Natur 
forsch. 30:35 2, 197 5) IZfe^TJl? xft (^^^>f ^X^tt 
) tN-t Kn^rS/^^->>>f ^ K (*;t/* (Merc k) *±) J: *J x;*^;i, & 
-&^Lfeo ICDi^O. 5mmoU2ml07th>fCiiU —JjVn 
X^if^AA (CoA:KOHJIN) 0. 1 mmo 1 t^^TK^^" h U ?A 1 
mm oUI20ml tf^lCig^ bT, £*WC$fc©:i:*.'x-/l/»*«: 1 *g"f o#tJ*_ 
t=. B 
[0 0 2 5] 

#-T'itii®U M(2 7 0 00Xg, 10^) fCfcoT^^^I^VNT, HP 
LC7?ge&(3D^^$:^SlLfco DEVELOSIL ODS-10/20 (5 
0X 3 0 0mm;Mfl:^ (^) ) *7^£fflV\ 0. 1 %T F A##T^TiZ 

S^3 2ml©^j|T'0. 8##lC#IfcU ^M^O©^'** (2 0 0~ 
4 0 0 nm) Srp^T 3 4 4 — 3 4 8 n mC@*iJKJ&£|£oB:&'£:* 7 ai:*->f ;i/ 

[0 0 2 6] 

*SU T-fe h— h V/l 1 8%, TFA0. 1 %(Z>4$8&jr U V h 7 >f — T* 

y p-^7D>f;i/-CoA]()Wt2mg/m 1 J: ? tC3&W2KtC»» U 

T, ^ffi-rS^T— 8 0X:tC^#bfec 
[0 0 2 7] 

(2) *SB£tt<Z>ffiffl:#& 

9 ffi$E#¥ 08-3032481 
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_tT*^#Lfc 0 lOmlCiffilifl (10 0mM'J>i^ft (pH7. 5 
), 10mM7^n^tf>|gthU'?^, 1 4 mM2 -^l/^j^hx* y 
fcitlTLTHlC^U 3/fT^itbfc. DOWEX (1-X2, 10 0- 

2 0 Ome s h ; SWft^X* <«0 ) 3 gfegsflllbT 1 0^ia«ff bfeftJClR 
3l5i®tCj;oT&fii£l&:£U 5t4>#gi (2 7 00 0Xg, 2 0#) tCioti 
4gJ#Jg5££l&V^o 7 0%^fmii&£T'i&*T$:fTVV # jR£tfcS£$i±feo 
M&lmlCDM^If (20mMU>tii?l (pH7. 5), 1 4 mM 
2-^;^^hx^;-;i/) KifflWU SM(2 7 0 00x g , 5#) tc«fc 
ot^jSftfcBl* bfeft, »*J8«i*-e¥»fta"ftfcS e p h a d e x . G- 
2 5#^A (NAP - 1 0 ; 7 7^7^7^) &«V^TatttftLfe»*S:«*SR* 

[0 0 2 8] 

(3) MtfStt©W3fe#8s 

lOOmM 'J>iiil (pH8. 5) . ■?;i/7-f-i/°>3, 5-^y;i/3 
*/K 24nmol, * 7 jc>T>f C o A 2 1. 5 n m o 1 , ~ElT$WB>WL2. 
0 m 1 Sr^tfSM 5 0 m 1 $: 3 0 1 T* 1 0 ^KSJSS tfc. 13. 8%(v/ 
v) mmZStiT-t h U;i/5 0 m 1 $rlmx.THlS$:f?lf:$i±, S^^IK (1 

8ooox g , 5#) JCci:oT^?»&i&^£:^ w;t?£#?nv h^7>f - 

(HPLC) X'ftffiLfe. ^fcfcC 1 8i£*B;*7vA (YMC-P a c k ODS 
-A, 6. 0X1 5 0mm; 9>fx^i/>fl±) 21. 6%7tb-h'J 

;b, 0. 1 % h 'J -7)\sJrWmW.*:&ft 1 m 1 <Z>^^-eSSb, jKJS?£2 0 m 1 
tflfe. ft^CDttffitCttH^TC^nv h^yW -^Ts^-U (CLASS-L 
CIO; OBO S^f^m) £de/§U *c.mk\S.?> 0 0 n mtf jfitC^C"^*: 

[0 0 2 9] 

5 2 0 nm(iD»fiT?ttfflU -f 3 , 

£fiR4fo (f;i/7^-y>3-^;b3i/;i/5-^7xt^;i/^;i/ni/K) t©tf- 

1 0 08-3032481 
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MtifrfSCkat) Hl,k 0 Z.<DHPLCftffilZl3W2>&it&m<nmmmmi*1k 
©jtUTfeSo *7i^^-CoA: 6. 3^, S?>3, 5-S?^ 

/b3*/K: 3. 3:$K T^/7-f-y>3-^3*/^5-*7i*'f^^3S/ 
K : 5. 3 
[0 0 3 0] 

fib. i©fijS*fl : TK:fev\TttfilSlR*©'r/I/7-f — y>3, 5-i?^n 
jEttf*©^!/- h€rMTf*»ra (lH~iaiS) 7S//b 

[0 0 3 1 ] 

— *7it>f;i/-Co AGDfrfrU JCp -^7D^f/b-C o A5:SSt bfc 
[0 0 3 2] 

(4) y*/fr&m&mn<D&& 

&m<Dm%!) tjvx. f;i/7-f-7A, t.vvv. h/m^s 

s<y. m*-?**?. A^-y-^^e 

Ufcfc 3 3, N^/3^37, rJ-ri/n&tf, V>FVK£*0. 

1 1 ffifElf^ 08-3032481 
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6 3, 0. 0 0 1 2^21. 8 n k a t /mggei©7J/Mi# 

# > & ft.WkBZ(Z>jJZlkfct& B i o — R a d Protein Assa 
y (Bio-Radt) £JBV*fco 
[0 0 3 3] 

( i ) mmamm^m 

iyy>^ (Gent iana triflora var. japoni 

ca) (Dizftfrbmrnommzft^t-o sAT&mmzmmtf&^mv* o~4ic 

^E^-fif- (DX-3 ; H*»«iSg^m) «fefflV**#Ufc. 8L©ifflfflg* 
X (1 OOmMh'J^Sa (pH7. 0), 1 0mMr^3M^>ith'J>)A 
, lOmMp- (7^;7i-;i/) -7vit* &y*fl/7*—Jl1&W£l& (p-a 
PMS F ; ftmmmJlM (I*) ) , 5mMS;mWf^ (DTT;t*5 
>f^X**±) ) fc)KU^5-^SB-100 (ftftffilElIlS 5 0 0 g£ 

[0 0 3 4] 

»WS&3tf-i?4JffT?#-3fc<D"b, 3bfcjfri>#1K (1_1 0 0*0 X g, 30^ 

{C 7 0 %tt?D«6Sc^WS[«f &ff ofe. tfcJ£& 2 5 0ml <D&MM1&tiWL ( 2 0 
mMfnfii (pH7. 0), lOmM p-APMSF, 1 mM DTT) 

phadex G-25 (95X110 mm ; 7 7^/Vi/7tt) <Z)*5i*$:fflV^ 
TH8&bfeo gBSt&-£tfH#«:&tf> (8 6 0ml) , JgTF©* n v 1* ^9 7* 

Q— Sepharose Fast Flow, HiTrap Blu 
e &tfP henyl Superose 0^^O7 h V^yj — li^lTf FPL 

1 2 ailE^¥ 08-3032481 
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[0 0 3 5] 

£1% mmm&mWLX*¥Wfc2-£t~Q- S epharose Fast Fl 

0 w (2 6 X 1 0 0 mm ; 77^7J/7tt) JCTt/^W U M Ci$®?£T*+3MC 

Mtb';fA«fiS:6 O^T'OMA^O. 4 MlC^fbS-frSS 
SSl&JgEtcg: U^m$-&fe (8ml/min) . mm?S&<D&2>m-ftZMibt~ (1 
3 0ml) ^, 77^-r^n7h^7>f-§:fiofe„ ^«?M^®?RT'^ 
ftStfeHiTr ap Blue (5ml. 1 6 X 2 5 mm ; 7 7^YS/7t) 
£3#^JfCigV^#^Alcy?^-f U l^^»^T'-f-^lCgfe#bfe^ IMS 

[0 0 3 6] 

fcgL *»ffltttmT¥ffrffc3l3:fc Sephacryl S-2 00 (2 5X1 

1 5 0mm; 77;i/Vi/7tt) JCT:79>f Lfc. 0 . 2ml®SST% $J 3 
mlf^l, nXfm&mftZM&X (2 7 ml) „ lMlCfc£J:e>&Cii&£$: 

*nx.fc 0 -t#ic«M$bfctk mMM (3 9 0 0 0x g> 1 o#) icj: »j^»«f 

fcBfciSU 1 M^^ttiiifflilSiT' Wt^tfc Phenyl Supe 
rose 5/5 (5. 0X5 0mm; 77;i/7i/7li) iZ7zf^^Lt^ a 
[0 0 3 7 ] 

##0. 5mlOS6aTf, +^iCSfc^Ufc^ ^S5:6 0^T'lM^e, 
OMlCBt^^lCTtfSZlillCj: 'JSei^ffi^tt. 0. 5mlf^$Lfc 
#H#0)Sj|l?Stt&«!5feU SDS-^'J7^'J;i/75 F>f;i/*^e&l& (10% 
U;i/T^ K>f;i/ ; SS-ffc5* (80 ) T^*fLfe*§^ t$##-(Z)§afC £ b 

£r£7b>£>, 3fiD5aS^SW©7^l/I^iiT'fe5i:^Lfc. 
SaSrWSfeifbKlJSttSr^oW^ (12ml) £i£*BH P L CiZ J: »J5fit§SJb£., 
[0 0 3 8] 

A7A»DEVELOSIL 3 0 0C4-HG- 5 (4. 6 X 2 5 0 mm ; 
gWfc^ ($0 ) ^lml©S«t% h'j7^Dii0. 1%#& 

1 3 miiE#¥ 08-3032481 
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T, 3 0^f7th^b'j;Hj|&4 0. 5%^e>5 6. 7%©a:^^SBT* 
^tZ-ttZZLlUZj: U^mS-tirfc. 2 8 0 nnKDWitiLZ^-Z-L&tfb 1ml 
-fo#®U $?>IC#M^$:SDS-3KU 7* U;i/TS FfJimnfomT'ftffils 
T^**?J5 0 0 0 0©gag£-g-t?®#£ife«>fc o I©HPLC^5:3 0® 
*»JigU Xhf-KA*/* (-9-/t>htt) T'^-r-SZLhlCiU^O. 2mg© 

[0 0 3 9] 

(2) 

5 0 0 pmo l©i^S?:7^;i^-^X>^- (PSQ-1 ; («0 A 
*WKf£j?r) iKv^«|0i-ggt-2 0 0 pmo 1CD^>^ 

^>Bk J€lC^2®"et)9 0 pmo l©^;b^^>^A^ai$4x^A^ 

[0 0 4 0] 
[0 0 4 1] 

^►J0ftI?:8Oml04 5mMhnjgi (pH8. 5), 3. 6MM 
0. 0 9%SDS£-£tf?§?£{Ci§8?U >Ji/M>Wf3r-t*(Lysyl 
Endopeptidase :Achromobactor lyticusft 
* ; ftybttMJl& ($0 ) 16pmol$:MT, 3 7 TC T* 6 B#imMjS£-fr£o 
TO5:f©i JDEVE LOSIL 300C4-HG - 5 &T*ftMLf=. 

o 

[0 0 4 2] 

o. i%hU7;i/tDii®ti:, 7 o#T*y-fe f>- h v n,mm 

&0%frt>8 0%<DW.Wi&mG3m.&$-0. 7ml0iglT% 210nm©©JR 

®#<Z>e>*>> Tir h- h V)imm.&3 2%fr £4 0%<DB£j&T'?§ft£;Jxfeif-? 

14 ffii#¥0 8-3 0 3 24 8 1 
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m&<DZ**. XfcT- KAy *CJ:*W»ft, S £> IC O D S # ^ A (DEVEL 
OS I L 3 0 OODS-HG-5 ; ^fcfft^ («c) ) fcfflW SfcfcHfC&fr'e 

[0 0 4 3] 
[0 0 4 4] 

(AT 7 3) ; 

[ft 1] 

Arg-Phe-Lcu-Gly-Ilc-Thr-Gly-Ser-Pro-Lys 

[0 0 4 5] 
T ^ y gjfcBB#l (AT 7 2) ; 
[ft 2] 

II e-H is-Met-Asp- Ala-Phe- Ala-Ly s 

[0 0 4 6] 

jmmn (at?4i-i) ; 

[ft 3 ] 

Gly-Val-Glu-Ile-Gly-Val-Ser-Leu-Pro-Lys 

[0 0 4 7] 
7^;»J (AT74 1- 2) ; 
[ft 4] 

Ala-Ser-Leu-Ser- Leu -Thr-Leu-Lys 

[0 0 4 8] 

1 5 ffi!E4#¥ 08-3032481 
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srnmm (at 9) ; 

His-Tyr-Val-Pro-Leu-Ser-Gly-Asn-Leu-Leu-Met-Pro-Ile-Lys 
[0 0 4 9] 

T^smmn (at 8 3) ; 

Val-Arg-Ala-Thr-Tyr-Val-Leu-Ser-Lea=AIa-Glu-Ilc-Glri-Lys 
[0 0 5 0] 

mmmz u > r t/^^^g) cDNA^n-->y 

(1) cDNA^^f^'J-©^ 

rfr@££*lT U^K 1 ? (Gent i ana triflora var. j 
a n o n i c a) *>Mb7b#£ift«?>, ^#Mfit*T*?U*T?0#L£:o dCD05H^ 

^'JJfff^ (H*nvi/a) $g^##}£3|-f £:£i£lCT, poly 

, R. McGookin, Robert J. Slater Method 
s in Molecular Biology vol 2, (Humana 

Press Inc. 1 9 8 4 ) IZftM^mZ tlX ^5#&lCfl£o fco 
[0 0 5 1] 

#e>ftfcpoly A + RNAMtL (Stratag 
e n e ) *±©Z A P- cDNA^y h 2McDNA5:^U 7 

7-S?'<*# — a. ZAP I I s\(D2 U- — y>f*:ft^>t-« JSIC, ITOtf>G i g a 
packll Gold Packaging Extract^f'yh&M^T 
, mW.*V MCf3^£;ft.fc#&T*cDNA^-f ^y-£#§gbfco 
[0 0 5 2] 

(2) ^DNAy?^ V — <Z> IBt ft 

£%w 2 T- # e> tv fe 7 ^ j mmn <d o . 

16 mH#5pO 8 - 3 0 3 2 4 8 1 
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[0 0 5 3] 
Mb 7 ] 

Ile-H is-Met-Asp- Ala-Phe- Ala-Ly s 

[0 0 5 4] 
Mb 8] 

Ly s-I le -His-Met- Asp- Ala- Phe - AI a- Ly s 

[0 0 5 5] 

Mb9] 

Ly s-I le -Hi s-Met- Asp - Ala-Phe - Al a 

[0 0 5 6] 

5t ? i/^-^ k<e>@b#j (:*- y i ) ; 
Mb l o ] 

5' -AARATMC AHATGG AYGCITTYGC-3' 

[0 0 5 7] 

#lCgB*<£>&V^^U, 8E»©ffi!?Qtt I UP AC- I BUilffllin 
- F^iC^oT-^-e^fB^€>o BP^ A : T^-y, C : G : ^ 

7 — T : 3^ Y : CX&T, R : A3U£G, M : AXttC, H : AX& 

£ fc. % \Z&s<f^ c DNA^^f Zf*? U -^S^cg! Lfe^^>fv-?:=bfclC 

[0 0 5 8] 

1 7 08-3032481 
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•zv u*^ K©ffi?a (*y ^2) ; 
[fb i i ] 

5' -CTCG AGTTTTTTTTTTTTTTTTT-3' 

[0 0 5 9] 

(3) r i/;i/i^ilie^»r^© f n - ^ > ^ 

U y K?©76#tf)RN AlCfi3fci-£> 2;fc^DNAj®0. lmgS^MlCt'J rf 
lt^'J^2 5:^>fY-i:l'r, PCRS^SIjofe. jSJSlitfy * ^--tf^- 
ai-f >£J&3f y hGene Amp («) ) £MV*T, 9 5X3 1^, 4 
5TC1^, 7 2TC2^felt>fmU 3 5-*M 9 Mf*>\ # e>*lfc,K/&$j£ 

1 %T#n-**StfMfrUfci:35, ^4 0 0 b p©4#M«r&DN AWtf 
3*l£:„ ^0DN AWrfir&EFlRU f © 1 0 n g S:D I G-?^ W Ki^SK 

(^-U>#-*±) fc-&J*5C*l/:*-^KI I I &J§^T, tiT3*©PCRiRj£* 

2 5-*>f */b*fV^ DIGT'fltfeDNABijtWc. 
[0 0 6 0] 

(4) 7i/;i/»iiocDNAoi'D-->y 

±ffi©±"5KLT»&ftfcX7 7-$?^>f ^y-£*»BXL 1 - B 1 u e 

(DzfU-h (Ml 3. 5 cm) ? U ^ L fc. 
[0 0 6 1] 

77-y&7-fW- (Hybond N+, TV—>^A*±) JC<ft*3-fr, 

(5 x S SC, 50%*;i/AT^h\ 5 0 mM V^ith'J'JAA 
977- (pH7. 0), 7%SDS> 2%Blocking reagent 

(^-y >#-*±) , 0. 1 %^^n>r;i/"9-;i/ni/>, somg/miifW 

DNA) cfi-e4 2X:-e 1 ^r^^pbfeo D I G«»Lfel&j*©DN AWi^S:A>f 
[0 0 6 2] 

1 8 mSE#¥ 08-3032481 
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fo&Wi (o. 2xssc, o. i%sds) T7>r;i/^-OTU r;i/*u 

[0 0 6 3] 

>t±<DM^-?Z>j5&-?. cDNAt^XU'pBluescript SK± 
^□->}CfeV^T#aif>rX<Z) c DN A®ttAtf3Sg>€>*U ■€■© 3 

[0 0 6 4] 

(5) &mmm<D&%. 

' D->^e>^9^5 F&iffll, AB I 3 7 3 A • DNA 

-D(DV U-y (p GAT 2, p G A T 3 , pGAT4, p G A T 7 , p G A T 8 
MpGATI 1) IC o V > T c DNA©5' fl!l©&MB8JS:ftJ£ Lfc. 
[0 0 6 5] 

-t©*s*. zLtibotu-y&K^izmvi&mmwzw^Tis''). cdna© 

S£ =fe> tifco m&©?n->©^'bpGAT4©^i6SS 

JUS:«t3feLfc. &266B#I©ft)fefci:, Kilo-Sequence deleti 
on^yh (S?B3t (80 ) SrJS^T, -»©*3c* n - > 
n->«V*TJ::*©#i£JCJ: »Jff ofc. 
[0 0 6 6] 

(6) l«3B^fcT^SfcII*U©Jt« 

P G AT 4 &Cjf AZtlfc c DN Ate 1 7 0 3 MT'fe U *■©*£ 1 4 1 0 

19 ffilE#¥0 8 - 3 0 3 2 4 8 1 
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OS&ihn F>^-g-tf) 'J - f>f >f 7 U-A (ORF) 

, ^ u——Z/ if ^t\>1=. c DNAli, 'J v K^fi^Ti/^SgMiie^tfe 

e>tl!JODATG«n F>-e&Si:«^bfe 0 
[0 0 6 7] 

— P GAT8ICiScDNAIt 5' ||^pGAT4<):yt)7J&iIV\fe 

«>, %^.-&<n c dn A-eti&v^^^bnfc. 

[0 0 6 8] 

(i) ^^xi* Ko^ii 

pT r c 9 9 A (7 7>M^>7?±) £«V>fc 0 ZlCpTr c 9 9 AfcMV^nfcf 
£ — D —J-7tjS*7 9 V \Z=7 J is K (I PTG) T'fl^nllg^^S^t r c 

[0 0 6 9] 

S!li5S^Nco IgP&TOT&rJ F>T*&6ATGIH#J£ftJfflLT^A£ 
[0 0 7 0] 

p GAT 4 Z^m^t *-ftlZ&&-tZ>Mmmm®tZE coRI^Kpnlt* 

^-fbLT»e>ns*&i. skboDNA^ (m^mi^m^mm^i^^x^ 

ti) &MOpTrc99AOEcoRL K p n I &mzm&Z-Z> - £ IZ J: »J 
, P GAT 1 0 1 
[0 0 7 1] 

7S/;i/«e^^0D^=i K>afifiHCN c o I gp&a>^A£f? ? fc#>ic, |f§$& 

2 0 ffilE^ 1 ! 2 08-3032481 
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n K>&^, R&Ti/fr&IB&BmMttftto (BM&n 3 0 0 igSB 

[0 0 7 2] 

*-y li** I/*"*- K (GAT-N c o I ) ; 
[«12] 

5' -TTC ACC ATGG AGC AAATC CAA ATG GT- 3' 

[0 0 7 3] 

^■'J^^ Wh* (GAT-Scal) ; 
[ft 1 3 ] 

5' -CG AGTCGCCCTCATCAC-3' 

[0 0 7 4] 

btPCR^^ftofc. fiJESi4>KU *^-1?^a:>f >£j£3rV hGe n e A 

m P a^mm. am) ) &«^t, 95ti^ 56t:i^ 72^2^1^ 

^■5, i&3 0 0 b p©#*WfcDNA«itf#tt*3*lfc. - © D N A WfJi % 045* 
U ffJIS^N coUAatl p GAT 1 0 UNco ItAat 

I 7f«WTUT»e>*l«*&6 k bC^ill^tSIiUCk *J. pGATl 021 
*aSL/fe. PCRSs»CJ:yJ||(BLfcaP^©JaSBB^ItipGATl 0 2fitiCp 
GAT4 £|sICT*&£z:£:£ffi||gLfe,, 
[0 0 7 5] 

(2) Tis)vm&®BmiAte?-<D±mmx*<Dmm 

pGATl 0 2T*^®SMM2 9 4 (supE44 hsdR endAl 
pro t h i ) (M eselson and Yuan, Nature, 2 
1 7, 1 1 1 0-, 1 9 6 8) 5:^ISilt 0 r 

2 1 ffiIE4#¥ 08-3032481 
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m*-&* jmio9-^dh5^) zmm-tzz-nitx-gZo tfc. xmm&m 

®^&;£££&H a n a h a nO^^JC^ofc (J. Mol. Biol. , 166 
, 5 5 7-, 1 9 8 3) o ^iStlfe^ii$:7>eS/'J> (5 0mg/m 
1) ^tf2ml©LB^ (h'J^h> 10g. iSi^r^ 5 g. &fb^ 
h y ?A 1 0 g & 1 U y U yfc^Mt^ h U ^ AT* p H £ 7 

[0 0 7 6] 

^©^illmlifel 0mlOM9^«l ( 1 J>t-7fcith'J^^ 0. 6% 

, y y* a o. 3%, Mthu^ 0. 5%, ^tr^^- 
?a 0. 1%, 0. 5%, mm^yz-i/Vi* imM, t^#^> 

Bl 4mg/ml, P H7. 2 ) iCjfj-lf ^ J W. 0 . 5 %£. r > tT^> U > 5 0 m 
g/ml ^m7Lt=.^mzmm\^. 3 7TCT*3^^#^, 0. SMCIPTG?: 
4 0#lgs;&n (*«K2mM) U MtCSB^Jg*?:^?^,, 3 0 mM 

Mth'Jf^&^tfSOmMh'J^fgiAy??- (pH7. 5) T*Sfc*£U 
^c^S^$:|nIDA^ 77- 1 m 1 tCS^^bfec lmg'J!/f-A. 0. 2 5M 
EDTA&2 5mlftI^T3 0#W01CK:fflrtttbfcflL • ttff & 3 |g!IR »J jg 

[0 0 7 7] 

Ill^lSOOOrpm, 3 0 LT*§fc±»&fi*3R*fc U HSfc 

mi (3) T*7KLt~&mm&mfemz.&vmmm&*wfevfc B v>f*n#>f* 

-ZfU- Vmzk »K p GAT 10 2 £»ALfc*J©®T*te7i>;i^ig^/S# 
fltl8£*l£:<2>T% HP LClCj:£##T£f? o£„ 
[0 0 7 8] 

^■<E>£^ p GAT 10 2 £^ALfe*jMT*&2 4 nmo 1 0f;i/7>f-i? 
>3, 5-^/l/3»/Kfc2 1. 5nmol0A7i^;b-CoA)!)^18. 
3 nmo 1 <D"r)]y-7 W — 3 - 5 - ij 7 i^">f 

2 2 ffiSE#¥0 8 - 3 0 3 2 4 8 1 
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o 

[0 0 7 9] 

(1) P©©^^?*- 

iMW^-pYGA2 2 6 9 (A shikari et al. , A 
ppl. Microbiol. Biotechnol. 30, 515-520, 
1 9 8 9, #H§Hg 62-158481 c oR I i:B g 1 I I T'ifHt b 

T#e>*l5$j8 k b ©DN AfUjt fc, Ml 3mp 1 8 m*-\Z. ^Tgit (#0 ) 
lEcoRIilBgl I I ~Zmit\sTmt>fr2>ffi0. 6 k bCDNA^^Iig 
LT^^-S^X^ FSpYGA2 2mibfe„ pYGA22m£Sa 1 II? 
mikLt=.<Dl5lzmt>tiZ>ffi 8 k bODNAi/tlgElS (-fe;i/^-f >f- a 
» lty7^^KpYE2 2m5:iibfc. 

[0 0 8 0] 

(2) Tisjvmm&mmcDW-mT'&mm 

P GAT4XttpGAT 8 Sr^^g-^* # -f^lC#^E-T-5^!lESS^SPf£E c o 
RIi:KpnH?mtT#?)tl5^1. 8kb(Z>DNA$T# (@2#I^ 1 

±X^ti) ilpYE22m$:|^D<EcoRI^KpnI TMffcbT 
m*>tl2>m8 kb0DNA|fr^a^ltli»7X^ KpYGAT4£p 
YGAT 8 £#*1fgiL£:„ p Y G AT 4 &m 1 #Btf>*^:*-:^>fr £tf>SJiR£ 
^T^^s pYGAT8T'ti^bfccDNA05' {I!!©— 1^3 

-l) -e»&<, ?&<z)*^;*-^> delist 1 ics^st^. jwrnm^ ; 5) # 

[0 0 8 1] 

z.ft*><z>Bm$km7^x$ kth*, r i/;i/S^ii5: 3 - f it vn§ c d n 

a». iioWfc^n^-^-o^JioT^sy'JtQy^Tt K— 3 y > 

2 3 |t}|E^0 8- 3 0 3 24 8 1 
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[0 0 8 2] 

&m*><D%m (I t o" e t a 1. J. Bacterid. , 153, 1 
6 3 - 1 6 8, 1 9 8 3) $:Ml\pYGAT4MpYGAT8T?, BMS a c 
charomyces cerevisiae G1315 (A shikari 

et al. , Appl. Microbiol. Biotechnol. 3 
0, 5 1 5- 5 2 0, 1 9 8 9) Lfc. h y ^ 

y^Anrtg (Ye a s t Genetic Stock Center 
;Berkeley, CA, USA ; ij^U >f% 7 ffc (1991$) f 3 61 

) o 

E0 0 8 3] 

&*lfc?^jBt«ift«cS: 10ml©l %jj*f ^ ;f (Di f cott) Z^tiA- 
(Burkholder, Amer. J. Bot. 3 0, 2 0 6 
-2 10) (CT, 3 O-CT'4 O^mmmmmLt^ #i*T, »IHi0fc«)K:, 

[0 0 8 4] 

'4l*>S:£B«L Hi0lM#i^'y77- (3 0mM h'J^i P H7 
. 5, 30mM MtMJ9A) T*Sfci£U $e.i:iml0|^[5A777-}C 
■fr^'OKU 1. 5ml0l>^>K;i/7fa-^#lfc„ JS^JBflL ± 
*£l&£0. 4ml0HC^y77-Tf«ai#SS18^/<>KU 4 0 0m 
g0^7^1^-X (Glass Beads 4 2 5 - 6 0 0 m i c r o n s 
Acid-Wash, 2/**v*±) fcftATiKL <fi»f BHSBft 

[0 0 8 5] 

*J»*?SttS:8lff^Lfe. V-f ?D#>f f^cj; »J, pYGAT4M 

2 4 ffifflE4$¥ 08-3032481 
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p y g at 8 *mALf~&m*fanbT*/frm&&fcfotfmmztife(DT'. hp 

[0 0 8 6] 

-e-CDj^^ p YGAT4MP YGAT 8 &SALfcP#-ett 2 4 n m o 1 <D 
^JV7 4— Vis 3. 5 - VyjU-nt/ K£ 2 1 . 5nmol0*7xt>f^Co 
A^e>#*16. 6nmoU20. 9 nmo l©f*7-f-y>3-^baj/ 

;i/5-*7ai^->f;i/^;i/iii/K©^^«)^tifco p YGAT4 tpYGAT 

[0 0 8 7] 

NA©^n-->^i:*3SB!W©»fc3tS: i ffofe. *»«fc»#-e0>iStt» 
[0 0 8 8] 

[@H?m] 
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(SEQ ID NO) : 1 
Eyg«g$ (SEQUENCE LENGTH) : 140 7 
B2^<^S (SEQUENCE TYPE) : f$& (nucleic acid) 

(STRANDEDNESS) I (double) 
h#D>>- (TOPOLOGY) I mm& (linear) 

(MOLECULE TYPE) : cDNA to mRNA 
JsA 4 il H<&.m (HYPOTHETICAL SEQUENCE) ! No 

T>f-*>X (ANTI-SENSE) : No 
(ORIGINAL SOURCE) 

(ORGANISM) : V>K* (Gentianatrifloravar. japonica) 
%L%k<DW.m (TISSUE TYPE) : (petal) 
(IMMEDIATE SOURCE) 

(LIBRARY) : cDNA library 
^Ef-^g (CLONE) I pGAT4 
K8I (SEQUENCE DESCRIPTION) 

TCATT ATG GAG CAA ATC CAA ATG GTG AAG GTT CTT GAA AAA TGC 44 
Met Glu Gin lie Gin Met Vol Lys Vol Leu Glu Lys Cys 
-11 5 10 

CAA GTT AC A CCA CCA TCT GAC ACA ACA GAT GTC GAG TTA TCG CTA 89 
Gin Vol Thr Pro Pro Ser Asp Thr Thr Asp Vol Glu Leu Ser Leu 

15 20 25 

CCG GTA ACA TTC TTC GAT ATC CCC TGG TTG CAC TTG AAT AAG ATG 134 
Pro Vol Thr Phe Phe Asp He Pro Trp Leu His Leu Asn Lys Met 
36 35 40 



2 6 
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CAG TCC CTT CTC TTT TAC GAC TTT CCG TAC CCA AG A ACA CAT TTC 179 
Gin Ser Leu Leu Phe Tyr Asp Phe Pro Tyr Pro Arg Thr His Phe 

45 50 55 

TTG GAC ACT GTT ATC CCT AAT CTT AAG GCC TCT TTG TCT CTC ACT 224 
Leu Asp Thr Val lie Pro Asn Leu Lys Ala Ser Leu Ser Leu Thr 

60 65 70 

CTA AAA CAC TAC GTT CCG CTT AGC GGA AAT TTG TTG ATG CCG ATC 269 
Leu Lys His Tyr Val Pro Leu Ser Gly Asn Leu Leu Met Pro He 

75 80 85 

AAA TCG GGC GAA ATG CCG AAG TTT CAG TAC TCC CGT GAT GAG GGC 314 
Lys Ser Gly Glu Met Pro Lys Phe Gin Tyr Ser Arg Asp Glu Gly 

90 95 100 

GAC TCG ATA ACT TTG ATC GTT GCG GAG TCT GAC CAG GAT TTT GAC 359 
Asp Ser He Thr Leu He Vol Ala Glu Ser Asp Gin Asp Phe Asp 

105 110 H5 

TAC CTT AAA GGT CAT CAA CTG GTA GAT TCC AAT GAT TTG CAT GGC 404 
Tyr Leu Lys Gly His Gin Leu Vol Asp Ser Asn Asp Leu His Gly 

120 125 130 

CTT TTT TAT GTT ATG CCA CGG GTT ATA AGG ACC ATG CAA GAC TAT 449 
Leu Phe Tyr Val Met Pro Arg Vol He Arg Thr Met Gin Asp Tyr 

135 140 145 

AAA GTG ATC CCG CTC GTA GCC GTG CAA GTA ACC GTT TTT CCT AAC 494 
Lys Val He Pro Leu Val Ala Val Gin Val Thr Val Phe Pro Asn 

150 155 160 

CGT GGC ATA GCC GTG GCT CTG ACG GCA CAT CAT TCA ATT GCA GAT 539 
Arg Gly He Ala Val Ala Leu Thr Ala His His Ser He Ala Asp 

165 170 175 
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GCT AAA ACT TTT GTA ATG TTC ATC AAT GCT TGG GCC TAT ATT AAC 584 
Ala Lys Ser Phe Vol Met Phe lie Asn Ala Trp Ala Tyr He Asn 

180 185 190 

AAA TTT GGG AAA GAC GCG GAC TTG TTG TCC GCG AAT CTT CTT CCA 629 
Lys Phe Gly Lys Asp Ala Asp Leu Leu Ser Ala Asn Leu Leu Pro 

195 280 205 

TCT TTC GAT AG A TCG ATA ATC AAA GAT CTG TAT GGC CTA GAG GAA 674 
Ser Phe Asp Arg Ser lie lie Lys Asp Leu Tyr Gly Leu Glu Glu 

210. 215 220 

AC A TTT TGG AAC GAA ATG CAA GAT GTT CTT GAA ATG TTC TCT AG A 719 
Thr Phe Trp Asn Glu Met Gin Asp Val Leu Glu Met Phe Ser Arg 

225 230 235 

TTT GGA AGC AAA CCC CCT CGA TTC AAC AAG GTA CGA GCT ACA TAT 764 
Phe Gly Ser Lys Pro Pro Arg Phe Asn Lys Val Arg Ala Thr Tyr 

240 245 250 

GTC CTC TCC CTT GCT GAA ATC CAG AAG CTA AAG AAC AAA GTA CTG 
Val Leu Ser Leu Ala Glu lie Gin Lys Leu Lys Asn Lys Val Leu 

255 260 265 

AAT CTC AGA GGA TCC GAA CCG ACA ATA CGT GTA ACG ACG TTC ACA 
Asn Leu Arg Gly Ser Glu Pro Thr He Arg Val Thr Thr Phe Thr 

270 275 280 

ATG ACG TGT GGA TAC GTA TGG ACA TGC ATG GTC AAA TCA AAA GAT 899 
Met Thr Cys Gly Tyr Val Trp Thr Cys Met Val Lys Ser Lys Asp 

285 290 295 

GAC GTC GTA TCA GAG GAA TCA TCG AAC GAC GAA AAT GAG CTC GAG 944 
Asp Val Val Ser Glu Glu Ser Ser Asn Asp Glu Asn Glu Leu Glu 
300 305 310 



809 



854 
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TAC TTC AGT TTT AC A GCG GAT TGC CGA GGA CTT CTG ACG CCC CCG 989 
Tyr Phe Sep Phe Thr Ala Asp Cys Arg Gly Leu Leu Thr Pro Pro 

315 320 325 

TGT CCG CCT AAC TAC TTT GGC AAC TGT CTT GCG TCA TGC GTT GCA 1034 
Cys Pro Pro Asn Tyr Phe Gly Asn Cys Leu Ala Ser Cys Val Ala 

330 335 340 

AAA GCA AC A CAT AAA GAG TTA GTT GGG GAT AAA GGG CTT CTT GTT 1079 
Lys Ala Thr His Lys Glu Leu Val Gly Asp Lys Gly Leu Leu Val 

345 350 355 

GCA GTT GCA GCT ATT GGA GAA GCC ATT GAA AAG AGG TTG CAC AAC 1124 
Ala Val Ala Ala lie Gly Glu Alo lie Glu Lys Arg Leu His Asn 

360 365 370 

GAA AAA GGC GTT CTT GCA GAT GCA AAA ACT TGG TTA TCG GAA TCT 1169 
Glu Lys Gly Val Leu Ala Asp Ala Lys Thr Trp Leu Ser Glu Ser 

375 380 385 

AAT GGA ATC CCT TCA AAA AGA TTT CTC GGG ATT ACC GGA TCG CCT 1214 
Asn Gly lie Pro Ser Lys Arg Phe Leu Gly He Thr Gly Ser Pro 

390 395 400 

AAG TTC GAT TCG TAT GGT GTA GAT TTT GGA TGG GGA AAG CCT GCA 1259 
Lys Phe Asp Ser Tyr Gly Val Asp Phe Gly Trp Gly Lys Pro Ala 

405 410 415 

AAA TTT GAC ATT ACC TCT GTT GAT TAT GCA GAA TTG ATT TAT GTG 1304 
Lys Phe Asp He Thr Ser Val Asp Tyr Alo Glu Leu He Tyr Val 

420 425 430 

ATT CAG TCC AGG GAT TTT GAA AAA GGT GTG GAG ATT GGA GTA TCA 1349 
He Gin Ser Arg Asp Phe Glu Lys Gly Val Glu He Gly Val Ser 
435 440 445 
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TTG CCT AAC ATT CAT ATG GAT CCA TTT GCA AAA ATC TTT GAA GAA 1394 
Leu Pro Lys lie His Met Asp Ala Phe Ala Lys lie Phe Glu Glu 

450 455 460 

GGC TTT TGC TCT TTG TCA TAGTCTCTTT AATAGAACCA TATTTGCTGC 1442 
Gly Phe Cys Ser Leu Ser 

465 

AATAAAGTAC CAAGTCCTTT AGTAACACTA CACCAAACCC TACTTTCGAG GCGGGAACAC 1502 
CACAACGAGG TTCAATCACT AGAAGGTTGT ACTTCATAAA TTCCAGAGGT CGAATATACA 1562 
CCGTTGTCCT CTGAAAAGTT GAACCTCACA CCTGACATGG TGTTACGATA GGTATTGTAT 1622 
AATGCCATTA TATACTTCCA TAAAGTATCC TATGCAATAG AGAACATGTT ATGTGTTAAA 1682 
AAAAAAAAAA AAAAAAAAAA A 1703 
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mm 

[^^] U > Ktf (Gentiana triflora var. japo 

n i c a) <Ditfrfrt>7i/;vm&®Bmznmi>T*<DT$ smmnv-ikmik 



1 
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